Chapter 3 with the title 'Studying Biologically Templated Materials with Atomic Force Microscopy' was written by Andrew J Lee and Christoph Walti. The content of this chapter is the presentation on the underlying mechanics of the atomic force microscopy (AFM) and the utilization of the direct interaction with the physical probe to extract meaningful topographical and mechanical quantities from biological components and bionanomaterials. This back ground theory is related directly to the ascertainable spatial resolutions, providing insight to systems such as the spatical addressing of DNA nano-architectures with the Escherichia coli protein recombinase A (RecA). More recent developments, enabling
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Original content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI. Chapter 5 with the title 'Magnetron-Sputtered Hard Nanostructured TiAlN Coatings Strategic Approach toward Potential Improvement' was written by Vishal Khetan, Nathalie Valle, Marie Paule Deplanke and Patrick Choquet. Magnetron sputtered hard nanostructured TiAlN has gained high importance in the field of protective tribological coating. There are several strategies which have been used to improve these coatings in terms of higher oxidation resistance, higher fracture toughness, or better tribological behavious at high temper atures. Most significant among them are adjustment of process parameters during deposition and addition of new elements. This chapter focuses on elaborating of the strategies which would aid in further development of these coatings keeping magnetron sputtering as a technique of choice for their deposition. It contains the following sections: In modern times, human life is heavily relying on various smart materials and system which can be considered as derivatives of nanomaterials and nanotechnology. A smart material is one that reacts to a change in its environment because of its intrinsic nature and not because of external electronics. Functional materials are considered as a group of smart materials that are distinctly different from structural materials. The physical and chemical properties of functional materials are sensitive to a variety of changes in the environment, such as temper ature, pressure, electric field, magnetic field, optical wavelength, adsorbed gas molecules and the pH value. These materials utilize their intrinsic properties to perform intelligent action. This Chapter is a review on related functional materials and consists of the following four sections:
